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INSERTION DEVICE AND TECHNIQUES FOR ORTHOPAEDIC IMPLANTS 

Cross-Reference to Related Application: 

5 This application claims the benefit of the filing date of Provisional Application Serial 

No. 60/416,908, filed October 8, 2002, which is incorporated herein by reference in its 
entirety. 

10 BACKGROUND 

The repair and reconstruction of bony structures is sometimes accomplished by 
directly fixing adjacent bony portions to each other, such as by a plate. In other instances, 
bone growth inducing material can be introduced between the adjacent bony portions, which 
over time results in a solid bony connection. In some instances, the adjacent bony portions 

15 are not sufficiently strong to maintain their patency as the bone heals or the bone grows 
between the adjacent structures through the bone growth inducing material. In these 
instances, mesh structures, cages and other implants have been provided to engage the 
adjacent bony structures to provide additional stability. 

One problem, among others, with such implants is associated with positioning the 

20 implant between adjacent bony portions. Insertion can be difficult or time consuming if the 
bony portions are spaced too close together, or if the adjacent tissue, nerves or vasculature 
impedes access to or placement of the implant in the space between the bony portions. 
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SUMMARY 

The invention provides instruments that facilitate placement of an implant between 
adjacent bony portions. 

According to one aspect, an instrument for inserting an implant includes a proximal 
5 portion with a frame and a distal portion with first and second guide members extending 

distally from the frame. The first and second guide members each include opposite first and 
second sides extending between a proximal end and a distal end; a guide surface extending 
from the proximal to the distal end between the first and second sides; and a guide flange 
extending along only one of the first and second sides, the guide flange projecting from the 

10 guide surface of the corresponding one of the first and second guide members toward the 
guide surface of the other of said first and second guide members. 

According to another aspect, an instrument for inserting an instrument includes a 
proximal portion with a frame having a stationary arm and a movable arm coupled to the 
stationary arm. The instrument includes a distal portion with a first guide member extending 

15 distally from the movable arm and a second guide member extending distally from the 

stationary arm. The first and second guide members each include a guide surface oriented 
toward the guide surface of the other of the first and second guide members. The first and 
second guide members being movable toward and away from one another by moving the 
movable arm relative to the stationary arm. 

20 According to a further aspect, an instrument for inserting an implant includes a distal 

portion with a first guide member and a second guide member extending along the first guide 
member. The first and second guide members each include a guide surface oriented toward 
and generally parallel to the guide surface of the other of the first and second guide members. 
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A proximal portion of the instrument includes a frame coupled to the first and second guide 
members. The frame is structured to move the first and second guide members toward and 
away from one another with the guide surfaces remaining generally parallel. 

According to another aspect, an instrument for inserting an implant in a space 
5 between adjacent bony portions includes a first member and a second member each extending 
between a distal end a proximal end. The second member is coupled with the first member 
and movable relative thereto to removably grip an implant between the distal ends of the first 
and second members. The proximal end of one of the first and second members extends 
further proximally than the proximal end of the other of the first and second members to an 

10 impaction head for receiving an impaction force to facilitate insertion of the implant into the 
space between adjacent bony portions. 

According to a further aspect, an instrument for tamping a tapered implant into a 
space between adjacent bony portions includes a proximal portion with a shaft and a distal 
portion with a head. The head includes a body and a wedge member. The body includes a 

15 distal end surface to deliver a tamping force to the tapered implant positioned thereagainst. 
The wedge member extends distally from the end surface of the body and is positionable 
along an adjacent tapered end surface of the tapered implant when the distal end surface is 
positioned adjacent to the tapered implant. The wedge member forms a temporary surface 
along the tapered end surface that is substantially parallel to a second surface of the tapered 

20 implant opposite the tapered surface. 

These and other aspects can be discerned from the following written description and 
accompanying figures. 
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DESCRIPTION OF THE FIGURES 

Fig. 1 is a perspective view of an implant inserter instrument. 

Fig. 2 is a perspective view of the implant inserter instrument positioned adjacent a 
spinal column segment with an implant being guided to a space between adjacent vertebrae. 

Fig. 3 is an elevational view of the implant inserter instrument positioned adjacent the 
spinal column segment guiding an implant to a space between adjacent vertebrae. 

Fig. 4 is another elevational view of the implant inserter instrument guiding the 
implant to the space between adjacent vertebrae of the spinal column segment. 

Fig. 5 is a perspective view of a distal portion of another embodiment pair of guide 
members for an implant inserter instrument. 

Fig. 6 is a perspective view of a distal portion of another embodiment guide member 
for an implant inserter instrument. 

Fig. 7 is a perspective view of an implant tamping instrument and a tapered implant. 

Fig. 8 is an elevational view of another embodiment implant tamping instrument and a 
tapered implant. 

Fig. 9 is an elevational view of an implant holder. 

Fig. 10 is an elevational view of a distal end portion of the implant holder of Fig. 9 
holding an implant. 
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

For the purpose of promoting an understanding of the principles of the invention, 
reference will now be made to the illustrated embodiments thereof and specific language will be 
used to describe the same. It will nevertheless be understood that no limitation of the scope of 
5 the invention is thereby intended. Any such alterations and further modifications in the 

invention, and any such further applications of the principles of the invention as described herein 
are contemplated as would normally occur to one skilled in the art to which the invention relates. 

An instrument is provided for inserting implants and other devices into a space between 
adjacent bony portions to support the adjacent bony portions. The inserter instrument can be 

10 used with current mesh or cage-type devices for engagement with adjacent bony portions, 

although use with other types of bone supporting devices is also contemplated. The inserter 
instrument can have application in spinal surgical procedures for inserting an implant in the disc 
space between adjacent vertebrae. In the illustrated embodiments of Figs. 1-4, the adjacent 
bony portions include first vertebra 140 and second vertebra 142. The vertebrae 140, 142 

15 include a disc space 144 therebetween, which provides a space for insertion of an implant 
between the adjacent bony portions. The inserter instrument can also be used in corpectomy 
procedures to position an implant between adjacent vertebrae on either side of one or more 
removed or partially removed vertebral bodies. The inserter instrument can be used in various 
approaches to the spine, including posterior, posterior lateral, transforaminal, lateral, anterior 

20 lateral, and anterior approaches. It is contemplated that the inserter instrument can have 

application in surgical procedures other than spinal surgical procedures to facilitate insertion of 
an implant between adjacent bony portions. 
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In FIGS. 1-4, an inserter instrument 20 is shown. Inserter instrument 20 includes a 
proximal frame portion 22 and a distal portion 24. Distal portion 24 can be provided with a pair 
of guide members 70, 90 to guide placement of an implant into a space between adjacent bony 
portions. Guide members 70, 90 can also be moved via proximal frame portion 22 to provide a 
5 desired spacing between the adjacent bony portions and/or the guide members 70, 90. Proximal 
frame portion 22 can provide for remote movement and repositioning of distal portion 24 with 
guide members 70, 90 positioned in alignment with the space between adjacent bony 
portions. Proximal frame portion 22 can also releasably maintain distal portion 24 in the 
desired position. Inserter instrument 20 can be used to access the space between adjacent 

10 bony portions in an open or minimally invasive procedure. Additionally, proximal frame 

portion 22 can be provided with an adjustment mechanism 38 to effect an adjustment of the 
spacing between guide members 70, 90 of distal portion 24. 

Proximal frame portion 22 can include any device or mechanism capable of adjusting 
the position or spacing of distal portion 24. Proximal frame portion 22 may include linkage 

15 systems, wire systems, gear systems, and flexible adjustment systems, for example. Proximal 
frame portion 22 may include linear and/or rotationally moving elements. Proximal frame 
portion 22 may be permanently fixed to distal portion 24, removably fixed to distal portion 
24, or a combination of permanent and removable fixation. Suitable examples of proximal 
frame portion 22 components include solid shaft like elements, bar stock, tubular elements, 

20 rod-like elements, linkages, elastically-deformable members, and articulating connectors, for 
example. Adjustment mechanism 38 of proximal frame portion 22 can position and/or 
maintain distal portion 24 in any one of a number of relative positions between guide 
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members 70, 90, and is provided with means for securing one or more components of distal 

portion 24 in a particular position. 

Distal portion 24 can include a pair of guide members 70, 90 movable away from and 

toward one another by adjustment mechanism 38 to spread or contact adjacent bony 
5 structures. Guide members 70, 90 can be coupled to proximal frame portion 22 for 

movement in parallel relation to one another, although non-parallel movement is also 

contemplated. Distal portion 24 can include a low profile arrangement for insertion of guide 

members 70, 90 into a space between the adjacent bony portions. Guide members 70, 90 can 

include means for engaging the bony structure to resist movement of the spreading members 
10 relative to the bony structure. Such engagement means includes pitting, knurling, serrations, 

teeth, ridges, barbs, spikes, peeks and valleys, and grooves, for example. 

Guide members 70, 90 extend distally from proximal frame portion 22, and define a path 

for insertion of an implant between the adjacent bony portions, such as vertebrae 140, 142. 

Guide member 70 includes a body 76 extending from a proximal end 72 to a distal end 74. 
15 Body 76 can be provided with a guide flange 78 along one side thereof. A guide surface 80 

extends along body 76 between proximal end 72 and distal end 74. Similarly, guide member 90 

includes a body 96 extending from a proximal end 92 to a distal end 94. Body 96 can be 

provided with a guide flange 98 along one side thereof positioned opposite of guide flange 78. 

A guide surface 100 extends along body 96 and is oriented toward guide surface 80, forming a 
20 guide path therebetween for receiving an implant, such as implant 120. Guide surface 100 

extends between proximal end 92 and distal end 94. 

Distal end 74 of guide member 70 can be provided with an abutment member 82 

extending therefrom opposite of guide surface 80 for contacting the adjacent bony structure to 
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limit the insertion depth of guide member 70 into the space between the adjacent bony portions. 
A support member 84 extends distally from abutment member 82 and into the space between the 
adjacent bony portions, forming an extension of guide surface 80. Distal end 94 of guide 
member 90 can be provided with an abutment member 102 extending therefrom for contacting 
5 the adjacent bony portion to limit the insertion depth of guide member 90 into the space between 
the adjacent bony portions. A support member 104 extends distally from abutment member 102 
and into the space between the adjacent bony portions, forming an extension of guide surface 
100. 

Support members 84, 104 can extend along an adjacent surface of the adjacent bony 
10 portion to facilitate insertion of the implant 120 into the space between the adjacent bony 
portions. Support members 84, 104 also contact the adjacent bony portions to distribute a 
spreading or distraction force thereto. The spreading or distraction force can be applied to the 
adjacent bony portions by separating guide members 70, 90 through manipulation of proximal 
frame portion 22. Support members 84, 104 further protect the adjacent vertebral endplate as 
15 implant 120 is positioned in the space between the adjacent bony portions. Support member 84, 
104 can prevent implant 120 from cutting into or becoming engaged with bony structure at the 
entrance into the space therebetween, and facilitating insertion of implant 120 in the desired 
position in the space between the adjacent bony portions. 

As implant 120 is guided between guide members 70, 90 into the space between the 
20 adjacent bony portions, the positioning of implant 120 is controlled in the cephalad/caudal 

directions, as indicated by arrows 122 (Fig. 3), by contact of the guide surfaces 80, 100 with the 
implant 120. Guide surfaces 80, 100 align implant 120 with the space between the adjacent 
bony portions. The lateral positioning of implant 120 along guide members 70, 90 is controlled 
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by guide flanges 78, 98 so that implant 120 does not slip out from between guide members 70, 
90 where it might contact or damage tissue, nerves, vasculature or other tissue structures 
adjacent the bony portions on the approach to the space therebetween. Furthermore, frame 
portion 22 is configured so that guide members 70, 90 are substantially unobstructed at their 
5 proximal ends, as shown in Fig. 3, permitting implant 120 to be readily positioned therebetween 
even when the distal portions of guide members 70, 90 are in the disc space. 

Guide flange 78 extends toward guide member 90 and projects beyond guide surface 80 
to form a wall therealong. Similarly, guide flange 98 extends toward guide member 70 and 
projects beyond guide surface 100 to form a wall therealong. Guide flange 98 is located on the 

10 side of guide member 90 opposite guide flange 78. By positioning guide flanges 78, 98 only 
along opposite sides of guide members 70, 90, additional space is provided between guide 
members 70, 90 for the surgeon to access implant 120 with a tool or the like as it is advanced 
along guide members 70, 90. For example, the upper and lower surfaces of the implant can be 
visualized when it is positioned between guide members 70, 90. Guide flanges 78, 98 control 

15 lateral movement of implant 120 with respect to guide members 70, 90 therebetween. Guide 
flanges 78, 98 terminate at the distal ends 74, 94 of guide members 70, 90 such that guide 
flanges 78, 98 do not extend along support members 84, 104. Accordingly, implant 120 can be 
moved laterally relative to guide members 70, 90 along support members 84, 104 in the space 
between the adjacent bony portions to place the implant in the desired position in the space. 

20 In the illustrated embodiment of inserter instrument 20, proximal frame portion 22 

includes a handle 26 coupled to a frame 25. Frame 25 includes a stationary arm 30 that includes 
a general J-shape. Stationary arm 30 includes a first portion 3 1 extending from handle 26. 
Stationary arm includes a first lateral extension 50 extending from an end of first portion 3 1 and 
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away from handle 26. First lateral extension 50 further includes a first vertical extension 52 
extending from an end thereof opposite first portion 31 that is generally parallel first portion 31. 
A first hand-hole 56 is provided through first lateral extension 50. Stationary arm 30 further 
includes a second portion 28 extending from handle 26 in a direction opposite first portion 31. 
5 Second portion 28 defines a receptacle 29. 

Frame 25 further includes mobile arm 32 having a first end portion 34 positioned in 
receptacle 29. First end portion 34 can be captured in receptacle 29 such that mobile arm 32 is 
constrained to move along second portion 28in the directions indicated by arrows 56. Mobile 
arm 32 includes a second lateral extension 37 extending from first end portion 34 in a direction 

10 generally parallel to first lateral extension 50. Mobile arm 32 further includes a second vertical 
extension 36 extending generally parallel to first portion 28. A second hand-hole 42 is formed 
through second lateral extension 37. 

Frame 25 further includes an adjustment mechanism 38 extending through stationary 
arm 30 and engaged with first end portion 34 of mobile arm 32, as shown in Fig. 4. Adjustment 

15 mechanism 38 can be manipulated with a hand knob or other hand or tool engaging structure to 
move mobile arm 32 relative to stationary arm 30 in receptacle 29 in the directions indicated by 
arrows 56. Adjustment mechanism 38 includes a shaft 39 that is captured in a passage 33 
extending through first portion 31 and in communication with receptacle 29. Shaft 39 includes a 
distal end portion 35 threadingly engaged with first end portion 34 of mobile arm 32. As shaft 

20 39 is rotated in passage 33, mobile arm 32 is moved in a corresponding one of the directions 
indicated by arrows 56 relative to stationary arm 30, thereby effecting movement of guide 
member 70 relative to guide member 90. Accordingly, the spacing between guide surfaces 80, 
100 can be adjusted to accommodate the height of the implant to be guided therebetween, and/or 
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to adjust the spacing between the adjacent bony portions. Mobile arm 32 can be disengaged 
from stationary arm 30 by rotating shaft 39 sufficiently to translate mobile arm 32 away from 
stationary arm 30 to disengage first end portion 34 from distal end portion 35 of shaft 39. 

Instrument 20 includes guide members 70, 90 extending distally from proximal frame 
5 portion 22. In the illustrated embodiment, guide member 70 includes proximal end 72 coupled 
to second vertical portion 36 of mobile arm 32, and guide member 90 includes proximal end 92 
coupled to first vertical portion 52 of stationary arm 30. Various means for coupling guide 
members 70 and 90 to the respective vertical portions 36, 52 are contemplated. 

In the illustrated embodiment such as shown in Fig. 4, proximal end 72 of guide member 

10 70 has a dovetail configuration that is slidingly received in a correspondingly shaped receptacle 
in end 58 of second vertical portion 36. The dovetail receptacle opens toward the side of vertical 
portion 36 facing away from the direction in which guide members 70, 90 extend, as shown in 
Fig. 4, and is closed on the side of vertical arm portion 36 from which guide members 70, 90 
extend, as shown in Fig. 1. A coupling mechanism 40 can include a shaft 41 extending from the 

15 illustrated hand knob that extends through a passage 37 in second vertical portion 36. A distal 
end 43 of shaft 41 can engage a receptacle or recess 73 in proximal end 72 of guide member 70 
in an interference fit to prevent guide member 70 from moving relative second vertical portion 
36 toward the open side of the dovetail receptacle. In one embodiment, shaft 41 of coupling 
mechanism 40 can be threadingly engaged in passage 37 extending through second vertical 

20 portion 36 and translate relative thereto to engage and disengage guide member 70. Other 
embodiments contemplate that shaft 41 of coupling mechanism 40 could include a threaded 
distal end 43 that engages a threaded receptacle 73 in proximal end 72 of guide member 70. 
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Second guide member 90 can similarly be coupled to stationary arm 30 with coupling 
mechanism 54 such as discussed above with respect to first guide member 70 and coupling 
mechanism 40. Coupling mechanism 54 can be provided with a shaft 55 in a passage 53 of first 
vertical portion 52. Shaft 55 includes a distal end 57 received in a receptacle or recess 93 
5 formed in proximal end 92 of second guide member 90. 

The transverse orientation of proximal portion 22 relative to distal portion 24 facilitates 
viewing at the distal end of inserter instrument 20. This viewing capability is further enhanced 
by the vertical portions of stationary arm 30 and mobile arm 32, which along with the lateral 
extensions define an opening 59 therebetween that facilitates viewing and access of the surgical 

10 space by the surgeon through frame 25. Opening 59 can be C- shaped. Other shapes are also 
contemplated, including round, oval, non-circular shapes that include an open side formed at 
guide members 70, 90. Hand-holes 42, 56 and handle 26 can be grasped by the surgeon to 
facilitate manual repositioning or removal of inserter instrument 20 relative to the adjacent bony 
portions. Manipulation is facilitated by providing handle 26 in a plane extending between guide 

15 members 70, 90, and by further positioning hand-holes 42, 56 along the lateral extension 37, 50. 

In Fig. 5 there is shown another embodiment for the guide members designated as guide 
members 170, 190. Only the distal portions of guide members 170, 190 are shown. Guide 
member 170 includes a body 176 having a lateral guide flange 178 and a guide surface 180. A 
number of guide rails 182 are provided along guide surface 180. An abutment member, 

20 although not shown, could also be provided. Guide member 190 includes a body 196 having a 
lateral guide flange 198 and a guide surface 200. A number of guide rails 202 are provided 
along guide surface 200. An abutment member, although not shown, could also be provided. 
Guide rails 182, 202 can interfit with teeth, recesses or other surface features provided along the 
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upper and lower surfaces of the implant or implant insertion instrument to prevent the implant 
from rotating as it is advanced along guide surfaces 180, 200. In the illustrated embodiment, 
guide rails 182, 202 are formed by V-shaped recesses; however, other forms and shapes for 
guide rails 182, 202 are also contemplated. 
5 In one application, it is contemplated that the implants discussed herein could be mesh 

type cages such as those provided in U.S. Patent No. 5,897,556 to Drewry et al., which is 
incorporated herein by reference in its entirety. Guide rails 182, 202 could be spaced and 
configured to be received in recesses provided at the upper and lower ends of the cage described 
in the '556 patent. Other embodiments contemplate the guide rails could interdigitate with 

10 grooves formed along upper and lower surfaces of the implant. 

In Fig. 6, another embodiment guide member 290 is shown, which is similar to guide 
member 190 but includes a support member 304 extending distally from guide surface 300. 
Guide surface 300 includes a number of guide rails 302 that terminate at the proximal end of 
support member 304. Guide member 290 includes a lateral guide flange 298 extending 

15 therealong. It should be understood that a similar guide member can extend along guide 

member 290 and provide an upper guide surface such as shown above with respect to guide 
members 70, 90. 

Referring now to Fig. 7, there is shown a tamping instrument 400 configured to push an 
implant 130 between a pair of guide members of an inserter instrument, and into position 
20 between adjacent bony portions, such as adjacent vertebrae of a spinal column. Tamping 
instrument 400 includes a proximal shaft and handle 402 and a distal head 404. Head 404 
includes a body 406 positionable against a sidewall of the implant 130 to deliver a tamping or 
pushing force thereto. 
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Head 404 further includes a wedge member 408 positionable along a tapered or 
obliquely oriented upper or lower surface of the implant 130, such as upper surface 132. Wedge 
member 408 provides a temporary upper surface that is parallel to lower surface 134 of implant 
130, or vice versa. This allows tapered implant 130 to be guided to the space between adjacent 
5 bony portions by a pair of generally parallel guide members, such as guide members 70, 90 of 
inserter instrument 20. Wedge member 408 includes a thickness that is tapered from a first side 
410 along a corresponding first side of body 406 to a second side 412 along a corresponding 
second side of body 406. Wedge member 408 is tapered transversely to an axis along which the 
implant is inserted into the space between adjacent bony portions. Wedge member 408 is 

10 adapted for inserting a tapered implant from a lateral approach to a spinal column segment in 
which angulation between the vertebral endplates is desired. 

Wedge member 408 could also be tapered in thickness to accommodate insertion of a 
tapered implant from other approaches, including oblique approaches, posterior-lateral 
approaches, anterior-lateral approaches, and anterior approaches. For example, in Fig. 8 another 

15 embodiment tamping instrument 420 is shown that is adapted to, for example, insert a tapered 
implant 130 between guide members 70, 90 from a posterior approach to provide lordotic 
curvature between endplates of adjacent vertebrae. Tamping instrument 420 includes a shaft 
and handle 422 and a head 424. Head 424 includes a body 426 and a wedge member 428 
extending distally from body 426. Wedge member 428 tapers from a proximal end 430 at body 

20 426 to a distal end 432. Wedge member 428 provides implant 130 with a temporary upper 
surface that is parallel to lower surface 134, or vice versa. 

Referring now to Figs. 9 and 10, there is shown an implant holder 500 configured to hold 
an implant during insertion between, for example, guide members 70, 90 to the space between 
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the adjacent bony portions. Implant holder 500 includes a first arm 502 pivotally coupled to a 
second arm 504. Second arm 504 includes a distal end portion 506 configured to receive a 
portion of an implant, such as implant 150, therein. Similarly, first arm 502 includes a distal end 
portion 508 configured to receive a portion of implant 150 therein. In the illustrated 
5 embodiment, implant 150 has a circular outer surface profile, and distal end portions 506, 508 
have a concave surface profile adapted to receive implant 150 therealong. To facilitate 
advancement of implant 150 between guide members 70, 90, second arm 504 can include a 
proximal extension 510 that is configured to receive an impaction force from the hand, hammer, 
or other instrument. Proximal extension 510 can extend proximally further than first arm 502, 

10 and can be enlarged to distribute the impaction force over a greater area. It should be 
understood that arms 502, 504 could be configured to grip an implant of any shape. 

The implant discussed herein can be fusion implants adapted to permit fusion of the 
adjacent bony portions. Such fusion implants can be packed with bone growth promoting 
material and/or therapeutic agents, such as bone growth material 152 in implant 150. The 

15 implants discussed herein can also by interbody spacers, artificial disc components or devices, or 
other implant desired to be positioned between adjacent bony portions. 

The instruments discussed herein can protect the adjacent tissue and vasculature from 
the implant during insertion by preventing the implant from twisting and moving outside the 
guide path during insertion. The instruments can also protect the adjacent bony portions 

20 while guiding the implant across the adjacent bony portions during insertion to a desired 

position between the adjacent bony portions. Visualization of implant insertion is enhanced 
with embodiments including a proximal frame portion adapted to facilitate viewing. 
Furthermore, the instruments can be adapted to guide insertion of implants of various heights 
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and various taper angles, and to provide varying spacing between adjacent bony portions, 
while maintaining generally parallel guide surfaces. The instruments also permit loading of 
implants between parallel guide members through a proximal end opening between the guide 
members. 

5 While the invention has been illustrated and described in detail in the drawings and 

foregoing description, the same is to be considered as illustrative and not restrictive in 
character. All changes and modifications that come within the spirit of the invention are 
desired to be protected. 


16 


